The second intron of AGAMOUS drives carpel- and stamen-specific expression sufficient to induce complete sterility in Arabidopsis.
Gene containment technologies that prevent transgene dispersal through pollen, fruit and seed are in immediate demand to address concerns of gene flow from transgenic crops into wild species or close relatives. In this study, we isolated the enhancer element of Arabidopsis AGAMOUS that drives gene expression specifically in stamens and carpels. By fusing this AG enhancer to a minimal 35S promoter fragment, two tissue-specific promoters, fAGIP and rAGIP in forward and reverse orientations, respectively, were created and fused to the GUS reporter. Transgenic Arabidopsis plants harboring either fAGIP::GUS or rAGIP::GUS displayed similar GUS expression specifically in carpel and stamen tissues and their primordial cells. To test their utility for engineering sterility, the promoters were fused to the Diphtheria toxin A (DT-A) gene coding for a ribosome inactivating protein as well as the Barnase gene coding for an extracellular ribonuclease, and tested for tissue-specific ablation. Over 89% of AGIP::DT-A and 68% of AGIP::Barnase transgenic plants displayed specific and precise ablation of stamens and carpels and are completely sterile. These transgenic plants showed normal vegetative development with prolonged vegetative growth. To evaluate the stability of the sterile phenotype, 16 AGIP::DT-A lines underwent two consecutive cutback generations and showed no reversion of the floral phenotype. This study demonstrates a simple, precise and efficient approach to achieve absolute sterility through irreversible ablation of both male and female floral organs. This approach should have a practical application for transgene containment in ornamental, landscaping, and woody species, whose seeds and fruits are of no economic value.